Stimulation of the paraventricular nucleus with glutamate activates interscapular brown adipose tissue thermogenesis in rats.
The paraventricular nucleus (PVN) of the hypothalamus is involved in the control of energy balance in rodents through its influences on feeding, pituitary hormone secretion and the autonomic nervous system. In the present study, selective stimulation of PVN neurons by means of local microinjection of the excitatory amino acid glutamate (100 mM, 500 mM or 100 nl) led to a concentration-dependent increase in interscapular brown adipose tissue (IBAT) temperature in urethane-anaesthetized rats. This effect could be prevented by pretreatment with the sympathetic ganglionic blocker, chlorisondamine chloride, or the beta-adrenergic receptor antagonist, propranolol, but not by hypophysectomy, implicating the involvement of the sympathetic outflow. Thermogenesis in brown adipose tissue (BAT) is an important accompaniment of overfeeding in small mammals, and previous studies have shown that signals generated in response to feeding gain access to the PVN. The present finding that direct activation of PVN neurons stimulates thermogenesis in BAT, taken together with data that the PVN receives dietary signals from the gut, support the view that PVN neurons may function in monitoring the balance between energy intake and its expenditure.